Tryptophan environment in adenosine deaminase. I. Enzyme modification with N-bromosuccinimide in the presence of adenosine and EHNA analogues.
Adenosine deaminase from bovine cerebral hemisphere (white and gray matter) and spleen was treated with N-bromosuccinimide, a reagent known to oxidize selectively tryptophan residues in proteins. Spectrally observable tryptophan modification was accompanied by enzyme inactivation. Tsow graphics revealed that two Trps are essential for the activity of enzyme from both tissues. Enzyme inhibitors and substrate analogues, derivatives of erythro-9-(2-hydroxy-3-nonyl)adenine (EHNA) and adenosine, were able to protect Trp against modification, and this effect correlated in general with the enzyme activity protection. In the presence of adenosine deaza analogues (the noninhibitor tubercidin among them) only two Trps were modified in the fully inactivated enzyme. In the presence of EHNA and its deaza analogues, full inactivation of the enzyme was accompanied by the modification of four Trps. The obtained data confirm the previous hypothesis about the presence on the enzyme of different binding sites for adenosine and EHNA derivatives that are responsible for the different effects on the enzyme conformation elicited by the corresponding derivatives. Moreover, these data allow us to suggest that Trp residues, still unidentified by X-ray analysis, are essential for the functioning of the enzyme.